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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for assembling 
tire carcasses at the same time. 

SOLUTION: The method includes a step for establishing a series of 
work stations (112) located at prescribed positions arranged along 
a work axis extending through the work stations, a step for 
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axis (124) extending through the work stations, a step for bonding 
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fitted to each work station, and a step for fitting at least one tire 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the approach of assembling two or more tire carcasses simultaneously, single strings are the 1st, 
2nd, and 3rd workstations (112) at least. The step which establishes the workstation in the position to which 
each workstation met said work axis (124) prolonged through the 1st, 2nd, and 3rd workstations at least, The 
step which advances the tire assembly drum (108) on which the 1st, the 2nd, and the 3rd were separated at least 
in accordance with said said work axis (124) prolonged through the 1st, 2nd, and 3rd workstations at least, The 
step which combines said tire assembly drum (108) with the introduction server (126) in said each workstation 
(112) which operates said tire assembly drum, How to assemble simultaneously two or more tire carcasses 
containing the step which attaches one or two tire elements or more in the said 1st, 2nd, and 3rd tire assembly 
drums (108) in each of said 1st, 2nd, and 3rd workstations (112). 

[Claim 2] The step which removes the Green tire carcass obtained as said result which is in the station of the 
last of the 1st, 2nd, and 3rd stations (1 12) at least, After [ said ] said Green tire carcass is removed in the 
workstation (11 2d) of said last of the 1st, 2nd, and 3rd workstations (112) at least How to assemble 
simultaneously two or more tire carcasses containing the step which advances said tire assembly drum (108) to 
said 1st workstation (112a) according to claim 1. 

[Claim 3] How to assemble simultaneously two or more tire carcasses containing the step which advances 
independently each of said separated tire assembly drum (108) in accordance with said work axis (124) 
according to claim 1. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach and equipment which assemble simultaneously 
two or more tires on two or more tire assembly drums which move in accordance with the assembly path which 
specifically has two or more working stations arranged in accordance with an assembly path about an automatic 
tire manufacture machine. 
[0002] 

[Description of the Prior Art] In case the tire for vehicles, for example, the tire for automobiles, is 
manufactured, it is well-known that the so-called manufacture of a carcass is performed first by assembling 
continuously the element with which some differ. 

[0003] In other words, various carcass types included in the production range are mutually distinguishable 
according to whether various attached elements exist and the configuration of the attached element itself on a 
carcass. 

[0004] If an example is given, in case a tire without the carcass for tubeless tires, i.e., the need that an inner tube 
exists at the time of an activity, will be produced, to main elements The layer and carcass ply of the so-called 
inner liner, i.e., the imperviousness ingredient of elasticity, Generally it is called a bead core, and it is made 
from the annular metal element of a couple with which the ends of carcass ply are folded up around, and the 
spring material, and it is possible that the side attachment wall of the couple prolonged in the location which 
faces the longitudinal direction on a carcass mutually is included. Carcass ply may be included for one wrap or 
two reinforcement bands or more in an attached element in one or other two carcass plies or more, and the field 
in which the surroundings of a bead core (chafer strip) were turned up. 

[0005] As indicated by U.S. Pat. No. 5,554,242, with the conventional technique, while two steps of tire 
assemblies which combined the 1st step tire assembly drum and the 2nd step tire assembly drum are arranged at 
a single tier, they are well-known with the assembly drum which shifted mutually and has been arranged, and 
are established. Furthermore, using two steps of tire assemblies which make it circle in a drum once between the 
1st step locations and the 2nd step locations which align to the lst-step assembly drum also has well-known 
band assembly equipment. In the case of this system, each breaker application and single piece tread rubber are 
attached in the 2nd step, and, on the other hand, elements, such as the APEX chafer and a shoulder wedge, are 
attached in the 1st step. The above-mentioned element is made from a separate process, and it is stored so that 
the need for a two-step assembly process can use it, responding. 

[0006] Although the two-step assembly process uses the server to various kinds of components in each phase, 
while mixing all components at a suitable station, it is necessary to harmonize each operation with the problem 
said that a large working area is required to two places of an individual exception. Consequently, the 
adhesiveness may be lost in case the component which the component was often stored, and received aging, for 
example, was attached separately is processed. It is an activity labor-intensive to altitude to move a tire partial 
assembly to the next stage from a certain stage, even if it uses a mechanical server for assisting an operator, in 
case a component is arranged into the tire of drum lifting of the 1st step and the 2nd step. Consequently, the 
activity requires costs. 

[0007] In U.S. Pat. No. 5,354,404, an assembly is performed automatically, and the system to which a required 
floor space assembles the Green tire according to a small two-step process is indicated. Although this system 
solved the problem of a floor space, there is still a limit in that volume. 
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[0008] As indicated by U.S. Pat. No. 2,319,643 with the conventional technique, it is well-known to 
manufacture a tire with the line which has two or more assembly drums covered over the chuck at each station. 
[0009] Furthermore, as indicated by U.S. Pat. No. 1,818,955, a tire can be manufactured with the line which has 
two or more assembly drums "arranged at the single tier, i.e., a serial,", and "a connection means to make a core 
advance side by side from a certain equipment to the equipment of a degree is established." Since each tire core 
is connected, a machine cannot be changed so that the tire structure of various sizes may be coped with. 
[0010] The system which uses the assembly drum of a large number mutually combined also with U.S. Pat. No. 
3,389,032 is indicated. 

[001 1] Furthermore, a tire is manufactured with the line which has two or more assembly drums "arranged at 
the single tier, i.e., a serial," like the publication to U.S. Pat. No. 5,354,404, and another system "by which a 
connection means to make a core advance side by side from a certain equipment to the equipment of a degree is 
established" is illustrated. 

[0012] In a current production process, the assembly of various elements is performed at the automated works 
containing two or more assembly drums moved according to the strict operation sequencing by the manufacture 
process which should be performed. For example, as indicated by U.S. Pat. No. 5,411,626, each workstation can 
constitute such works from two or more workstations in which the predetermined element to assembly drum 
lifting carried to the anterior part is attached and which were made to adjoin each other mutually and were 
arranged continuously. 

[0013] A tire assembly means to convey two or more tire assembly drums to two or more applicator stations 
using a conveyor is indicated by EP No. 0105048, and it is in it. In this case, when a tire assembly drum crosses 
a conveyor thoroughly, various elements are attached so that a tire may be manufactured to the tire assembly 
drum at various applicator stations, and the tire assembly drum is aslant maintained to the conveyor and the 
applicator station. 

[0014] The primary workstation aiming at attaching the main elements which always operate regardless of 
especially the carcass type under production is formed. By turns [ a various primary workstation and by turns / 
various ], one or two auxiliary workstations or more aiming at attaching an attached element if needed are 
arranged. It depends for the operating state and the non-operating state of these auxiliary workstations on the 
carcass type under manufacture. The problem of the manufacturing system of these conventional techniques is 
that the location of an assembly drum is not so exact as enough to give suitable uniformity to the tire assembled 
to the requirements for a present-day high performance tire. That is, while the tire assembly drum which moves 
in accordance with an assembly path has stopped in the halt location in each activity location, there are also no 
instruction and suggestion about how the location of a tire assembly drum is arranged to accuracy. It seems that 
furthermore, the power which operates each assembly drum is put on each drum, and is carried. This shows that 
each drum is comparatively complicated and a manufacturing cost is comparatively high. 
[0015] In order to obtain the suitable tire engine performance, it is well-known that it is necessary to assemble 
each element of a great portion of pneumatic tire structure so that good tire uniformity may be acquired. For 
example, in the case of the tread "moves in a zigzag direction" in accordance with the periphery of a tire, if a 
tire is operated, a backlash will happen. For example, in the carcass ply (one near code of a tire is longer than 
the near code of another side) leaned to one side, various tire un-uniform sexual problems including static 
unbalance and radial force fluctuation may arise. For example, with the tire (for example, the alignment of the 
tread is not carried out between beads) which is not symmetrical, couple unbalance, lateral-force fluctuation, 
and various tire un-uniform sexual problems containing KONISHITI may arise in the direction of the meridian. 
Therefore, in order to fulfill typical tire performance requirements, remarkable efforts are paid to producing the 
tire which has good uniformity generally in the tire industry. Generally tire uniformity is considered to be 
uniform, to be symmetrical in radial, a longitudinal direction, a hoop direction, and the direction of the 
meridian, and to mean the tire dimension and mass distribution which bring about the measurement result in 
which tire uniformity also including the radial force fluctuation measured by the tire uniformity machine which 
operates a tire where a load is applied on a roadwheel by it, including statical equilibrium and a dynamic 
balance, lateral-force fluctuation, and tangential direction force fluctuation is accepted. 
[0016] a certain amount of tire non-uniformity — the time of the manufacture after an assembly — and/or (for 
example, grinding), although it can amend at the time of an activity (an arm shaft counterbalance is covered 
over the rim of a tire / wheel assembly), it is desirable to incorporate tire uniformity as much as possible 
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(generally it is more efficient). Each tire element has a wrap tire assembly drum for the surroundings as a 
continuous layer in which a typical tire assembly machine includes an inner liner, one or two carcass plies or 
more, the sidewall reinforcement members of arbitration and bead area insertions (for example, APEX), 
sidewalls, and bead wiring (bead). After this stratification, the surroundings of a bead are covered at the carcass 
ply edge, a tire is swollen in the shape of a doughnut, and a tread / belt package is attached. Usually, it is 
handicraft, or the tooling by which alignment was carried out to the reference point of fixed drum lifting so that 
the tire assembly drum might be arranged in the fixed position of works above the floor level and each element 
might be arranged in a desired precision is used automatically, and various element layers are attached. 
Generally the tooling is being fixed to the tire assembly drum, and the floating guide ring on the arm prolonged 
from the same frame (machine base) as supporting for example, a tire assembly drum is contained in a tooling. 
[0017] There is a problem assembled on the single production line which can change easily the tire which still 
has a complicated configuration like a run flat tire so that the size of various configurations may be suited in the 
conventional technique discussed here. 
[0018] 

[Means for Solving the Problem] According to this invention, the approach of assembling two or more 
carcasses simultaneously is indicated. This approach contains the step which establishes a series of ten 
workstations at the maximum by at least three pieces, the step which advances at least three separated tire 
assembly drums in accordance with the work axis prolonged through at least three workstations, and each tire 
assembly step of the step which attaches one or two tire elements or more in a tire assembly drum in each 
workstation. Next, in the last workstation, the Green tire carcass obtained as a result is removed. Finally, a tire 
assembly drum is moved from the workstation of the last after the Green tire carcass was removed to the 1st 
workstation. 

[0019] Furthermore, according to this invention, a belt tread package is arranged in the surroundings of the 
Green tire carcass, a tire carcass is swollen in a tread belt, and the Green tire is formed. 
[0020] According to this invention, tire assembly drums are separated mutually and they are independently 
advanced in accordance with the work axis of the shape of a straight line prolonged between each workstation. 
Each separated tire assembly drum is separately advanced in accordance with a work axis so that the revolving 
shaft of each tire assembly drum may remain arranged with a straight-line-like work axis. 
[0021] According to this invention, the tire assembly drum on which plurality was separated can be 
simultaneously advanced between each workstation in accordance with a work axis with each self-propulsive 
engine by which the tire assembly drum was attached. A tire assembly drum is advanced in accordance with a 
work axis so that step may be kept with a work axis at parallel, while the revolving shaft which passes along 
each assembly drum is maintained in fixed, predetermined height and a fixed, predetermined location. 
[0022] According to this invention, the introduction server which operates a tire assembly drum is located in 
each workstation. It is combined with an assembly drum, arranging an introduction server with a work axis at 
parallel while it maintains the revolving shaft which passes along each assembly drum in fixed, predetermined 
height and a fixed, predetermined location. The introduction server in each workstation crosses a work axis 
outside from the usual level-luffing-motion location, and moves to the location combined with the tire assembly 
drum. Next, an assembly drum is taken in after a tire element is attached in an assembly drum, and joint 
discharge is carried out from a server. Next, the introduction server in each workstation is drawn in the usual 
level-luffing-motion location, before the tire assembly drum by which now joint discharge is carried out moves 
forward to the next workstation. 

[0023] According to this invention, the step which attaches one or two tire elements or more in the tire 
assembly drum in each workstation includes attaching a tire element in a tire assembly drum, keeping step with 
a work axis at parallel, while maintaining the revolving shaft which passes along each assembly drum in fixed, 
predetermined height and a fixed, predetermined location. This is performed by preparing one which attaches a 
tire element in an assembly drum, or two anchoring drums or more in each workstation. 
[0024] It is moved to an assembly drum to the location in which a tire element can be attached, arranging an 
anchoring drum with a work axis at parallel while it maintains the revolving shaft which passes along each 
assembly drum from the usual level-luffing-motion location distant from the work axis in fixed, predetermined 
height and a fixed, predetermined location. Next, in each workstation, before an anchoring drum advances a tire 
assembly drum to the next workstation, it is drawn in the usual level-luffing-motion location. 
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[0025] The desirable operation gestalt of this invention is referred to in a detail. The example of an operation 
gestalt is shown in the attached drawing. Each drawing and is not restrictive. Although this invention is 
generally explained in relation to these desirable operation gestalten, please understand that it is not what 
restricts the meaning and the range of this invention to these specific operation gestalten. 
[0026] In order to clarify drawing, a certain element in the selected drawing is drawn without reducing 
proportionally [ fixed ]. The sectional view shown on these descriptions is the form of a "slice" or a 
"shortsighted" sectional view, and in order to clarify drawing, a certain visible background line is omitted with 
the true sectional view. 

[0027] The structure of this desirable operation gestalt of this invention, actuation, and an advantage will 

become clear when it inquires with the drawing of attachment of the following explanation. 

[0028] 

[Definition] The following vocabulary may be continued and used for the whole explanation shown in this 
description, and unless it is contradictory to other explanation in this description or other explanation is 
indicated by the detail, generally the semantics of the following must be given to these vocabulary. 
[0029] "APEX" (or "bead apex") points out the radial upper part of a bead core and ply, and the elastic filler 
located between plies by return. 

[0030] The "direction of an axis" and the "direction of an axis" are on the revolving shaft of a tire, or point out a 
direction parallel to the revolving shaft of a tire. 

[0031] "The direction of an axis" points out a direction parallel to the revolving shaft of a tire. 

[0032] A "bead" points out the part of a tire which usually has the cable of the steel filament sealed by the 

rubber ingredient and which has being annular and almost the tension member that cannot be elongated. 

[0033] It exists under a tread, and is not fixed to a bead, but "belt structure", a "reinforcement belt", or a "belt 

package" points out, at least two annular layers, i.e., ply, of an parallel code of the textiles or the non woven 

fabric which has the left of the range of 18 to 30 degrees, and a right code angle to the equatorial plane of a tire. 

[0034] A "breaker" or a "tire breaker" points out a belt, belt structure, or a reinforcement belt. 

[0035] A "carcass" points out the tire structure except the belt structure, the tread, under tread, and sidewall on 

ply which contains a wedge insertion sidewall reinforcement member further including a bead and ply in the 

case of EMT or a run flat tire. 

[0036] "Casing" points out the carcass except a tread and a under tread, belt structure, a sidewall, and all other 
elements of a tire. 

[0037] A "chafer" points out the surrounding charge of reinforcing materials of the bead in the rim flange which 
prevents grinding **** of the tire by rim components (rubber or textiles, and rubber). 

[0038] A function reinforces a bead field and a "chipper" points out a band with narrow textile code which is 
stabilizing the innermost part in radial [ of a sidewall ] and which is located in a bead field or steel code. 
[0039] Although a "hoop direction" points out the circular line or circular direction which extends along the 
perimeter of the front face of an annular tread vertical to the direction of an axis, a radius may point out the 
direction of several sets of circular curves which define the direction curvature of an axis of the tread when 
seeing with a sectional view and which adjoin mutually. 

[0040] A "code" points out one of the reinforcement strands containing the fiber, the metal, or textiles which 
reinforces ply and a belt. 

[0041] "crown" or "tire crown" ~ a tread, the tread shoulder, and a sidewall — the next part is pointed out 
immediately. 

[0042] A "EMT tire" points out an extended movability technique (Extended Mobility Technology), and an 
EMT tire points out the tire which is a "run flat." A "run flat" points out the tire constituted so that actuation to 
which the tire was restricted at least in the condition of twisting and carrying out and hardly having pneumatic 
pressure at all might be performed. 

[0043] An "equatorial plane" is vertical to the axis of rotation of a tire, and points out the flat surface which 
passes along the midpoint of the core of a tread, i.e., the bead of a tire. 

[0044] A "gage" does not have pointing out measured value generally and pointing [ little ] out a thickness 
dimension. 

[0045] A "inner liner" forms the front face inside a tubeless tire, and points out the layer of an elastomer or 
other ingredients including expansion gas or a fluid in a tire. Halo butyl has high imperviousness. 
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[0046] "An insertion" points out the crescent shape or the wedge shape reinforcement member used for usually 
reinforcing the sidewall of a run flat mold tire. Moreover, the elastic non-crescent shape insertion located under 
the tread is also pointed out. It may be called "a wedge insertion." 

[0047] A "longitudinal direction" points out a direction parallel to the direction of an axis. 

[0048] "The direction configuration of the meridian" points out the tire configuration cut off along the flat 

surface containing a tire axis. 

[0049] "Ply" points out the carcass reinforcement member (layer) which rubber is covered, and is developed 
radially or consists of an parallel code mutually and which was reinforced with the code. 
[0050] a "pneumatic tire" has two beads, the sidewall of two sheets, and a tread, and was made from rubber, 
chemicals, textiles and steel, or other ingredients — the laminating machine component of an anchor ring 
(usually opened anchor ring) is pointed out in general. 

[0051] The "shoulder" points out the upper part of the sidewall immediately under a tread edge. 
[0052] A "sidewall" points out the part between the treads and beads of a tire. 

[0053] A "tire axis" points out axis of rotation of a tire when a tire being attached in a wheel rim and rotating. 
[0054] "A tread cap" points out the ingredient under a tread and the tread by which a tread pattern is fabricated. 
[0055] A "cuff edge" points out the part in which the ply of carcass ply is turned up upward from a wrap bead in 
the surroundings (on namely, radial outside). 
[0056] 

[Embodiment of the Invention] The flexible automatic tire assembly system 100 containing the 1st step tire 
assembly system 102 and the 2nd-step assembly system 106 is indicated as shown in drawing 1 . When two or 
more tire assembly drums 108a, 108b, 108c, 108d, and 108e (collectively referred to as "108") pass the 1st step 
tire assembly system 102, a tire carcass is assembled by each tire assembly drum lifting, so that it may explain 
in detail below. The belt package covered with that a tire carcass is assembled on each tire assembly drum 108 
and coincidence by the tread is assembled by the 2nd-step assembly machine 106. A concrete supply system 
(not shown) removes each tire carcass all assembled from the tire assembly drum 108 in the lst-step assembly 
system 102, and moves the all assembled tire carcass to the plastic surgery turret 104. Subsequently, as an arrow 
head 105 shows, it is moved to the location of a degree, and a plastic surgery turret moves the belt package 
which another migration ring (not shown) already completed on a certain Green tire carcass on the plastic 
surgery turret 104. Next, the Green tire is swollen in a belt tread package, and the Green tire is formed. The 
Green tire is removed from the plastic surgery turret 104, and it is usually sent to molding by conveyor (not 
shown). 

[0057] Some advantages realized by the flexible automatic tire assembly system 100 of this invention conquer 
the conventional above mentioned problem and above mentioned conventional limitation of a system. The tire 
assembly system 100 is easily [ more or / so that fewer workstations may be included ] correctable to the 1st at a 
high speed according to the complexity of the tire under assembly. Furthermore, the configuration and number 
of tire assembly drums can be changed so that the assembly of various sizes and the tire of a configuration may 
be coped with. Furthermore, the drum which attaches an ingredient in an assembly drum is easily correctable so 
that the ingredient of various sizes may be coped with according to the specific configuration of the tire under 
assembly. These and other amelioration are explained in detail below. 

[0058] A maximum of ten workstations are built into the lst-step assembly system 102 by a series of at least 
three like the stations 112a, 112b, 112c, and 112d (collectively referred to as "112") which attach one or two tire 
elements or more on the tire assembly drum 108 by each workstation as shown in drawing 1 . The self- 
propulsive engine with which one assembly drum 108 was attached at each and which is usually called the 
automation induction cars (AGV) 110a, 110b, 110c, HOd, and HOe (collectively referred to as "110") is used 
for advancing an assembly drum through the lst-step assembly system 102. The tire assembly drum 108 is 
supported pivotable, respectively by the drum base materials 130a, 130b, 130c, 130d, and 130e (collectively 
referred to as "130") attached in each AGV1 10. The tire assembly drum 108 rotates to the drum base material 
130 centering on a revolving shaft 134. AGV110 operates mutually-independent, every time it is connected 
mutually, it is not broken, but it is guided from a remote place in accordance with the activity path 114 shown 
by the loop formation of an ellipse. Furthermore, the assembly drum 108 is attached in AGV, respectively, and 
each other is not connected. The activity path 114 may have the desired configuration of arbitration so that it 
may discuss in detail below. The activity path 114 includes the work axis 124 of the shape of a straight line 
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prolonged through a workstation 1 12 in the direction of an arrow head 116. AGV1 10 works so that one or two 
tire elements or more can be attached in a tire assembly drum by each workstation, and the separated tire 
assembly drum 108 may be independently advanced in accordance with the activity path 1 14 in accordance with 
the work axis 124 of the shape of a straight line specifically prolonged through each workstation 112. It is 
desirable that each AGV110 arrives at a workstation 112 simultaneously. However, although it is not a 
requirement that AGV1 10 reaches the completely same time amount as each workstation, it is important that 
AGV does not collide mutually. For example, AGV1 10a reaches that AGV 1 10b, 1 10c, and 1 lOd arrives at 
Workstations 112b, 112c, and 112d, respectively, and coincidence at station 112a. In order to make quick 
passing speed of the assembly drum 108 which met the activity path for the distance of the excess in alignment 
with the loop formation of the activity path 114 from workstation 112d to the 1st different workstation 112a of 
the last from the distance between other workstations, i.e., the distance from 1 12a to 1 12b, additional AGV1 lOe 
which has assembly drum 108e as shown in drawing 1 can be prepared. 

[0059] Each workstation 112, respectively The anchoring drums 118a and 118b, 118cll8d, and 118e, 118f, and 
118g (collectively referred to as "118"), The supply reels 120a, 120b, 120c, 129d, 120e, 120f, and 120g 
(collectively referred to as "120") and the introduction servers 126a, 126b, 126c, and 126d (collectively referred 
to as "126") are included. 

[0060] The introduction server 126 in each workstation 112 is usually arranged in the level-luff ing-motion 
location which kept spacing in back and has been arranged from the work axis 124 and which is shown in 
drawing 1 . If the tire assembly drum 108 is first advanced by AGV110 to a workstation 112, the introduction 
server 126 will cross a work axis 124 in the outside direction of an arrow head 138, and will move to it, and it 
will be combined with the tire assembly drum 108 currently arranged in the workstation at the event. The 
introduction server 126 works so that the power which controls the tire assembly drum 108 and is operated may 
be supplied. Furthermore, if the introduction server 126 is combined with the tire assembly drum 108, the strict 
longitudinal direction location of the tire assembly drum to the introduction server 126 will be established. 
Furthermore, when an assembly drum is located in a workstation 112, the revolving shaft 134 of the assembly 
drum 108 is maintained by parallel at the revolving shaft 123 which passes along the anchoring drum 118. 
Positioning of the longitudinal direction of the assembly drum 108 is performed without changing into a work 
axis 124 the location of the revolving shaft 134 which passes along the assembly drum 108 arranged and 
maintained by parallel while being maintained in fixed, predetermined height and a fixed, predetermined 
location. In case an assembly drum passes through each workstation from the 1st workstation 112a to 
workstation 1 1 2d of the last and moves forward between each workstation, as for the revolving shaft 134 which 
passes along the assembly drum 108, it is desirable to become the same straight line as a work axis. After a tire 
assembly element is attached in a tire assembly drum so that it may discuss in detail below, joint discharge of 
the introduction server 126 is carried out from the assembly drum 108, and as shown in drawing 1 , it is 
returned to a level-luffing-motion location, therefore AGV1 10 can be succeedingly moved in accordance with 
the activity path 114, without being restrained. 

[0061] The revolving shaft 123 which passes along the anchoring drum 118 is strictly arranged with a work axis 
124 in a perpendicular direction and a horizontal direction. When the anchoring drum 118 is moved inside to 
the direction of the assembly drum 108 and the assembly drum 108 is located in a workstation by this, a tire 
assembly element is strictly attached in an assembly drum so that it may discuss below. Furthermore, the 
anchoring drum 118 is strictly positioned by the longitudinal direction in accordance with a work axis 124 to 
the longitudinal direction reference points 128a, 128b, 128c, and 128d (collectively referred to as "128") 
established every workstation 112 like the longitudinal direction reference point 128 on the front face ahead of 
the introduction server 126. The anchoring drum 118 is usually arranged in the location distant from the work 
axis 124 so that it can pass through each workstation 112 in the lst-step assembly system 102, without AGV110 
contacting an anchoring drum. 

[0062] As opposed to the longitudinal direction reference points 128a, 128b, 128c, and 128d (collectively 
referred to as "128") where the tire assembly drum 108 was established every workstation 112 After being 
positioned by the longitudinal direction in accordance with a work axis 124, the anchoring drum 118 It can 
move ahead to the direction of a work axis 124 so that the tire element already attached in the periphery of an 
anchoring drum so that it may discuss below may be pushed against the peripheral face of the tire assembly 
drum 108. Next, when an assembly drum rotates, a tire element is moved from the anchoring drum 1 18 to the 
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assembly drum 108. It is attached in the tire assembly drum 108 as an important description, arranging and 
maintaining each tire element so that it may become the same straight line in parallel with a work axis 124, 
while it maintains the revolving shaft 134 which passes along an assembly drum in fixed, predetermined height 
and a fixed, predetermined location. 

[0063] If a tire element is moved on the tire drum 108, return, therefore a tire assembly drum can receive other 
tire elements in the first location from the anchoring drum of the opposite hand of a work axis 124, or the 
anchoring drum 118 can be moved onto the next workstation 112. The anchoring drum 118 may be a drum of 
various configurations according to the specific tire element attached in the assembly drum 108. Usually, each 
different element is attached by each workstation 112 as a series of steps which the assembly drum 108 begins 
from the 1st workstation 112a in this configuration, and finishes with workstation 112d of the last are passed. 
[0064] The tire element is wound around the supply reel 120, and the supply reel 120 is arranged immediately 
behind each anchoring drum 118 as shown in drawing 1 . Usually, from the supply reel 120, the tire element of 
the desired die length can be rolled round and can be twisted on the peripheral face of the adjoining anchoring 
drum 118. After the supply reel 120 becomes empty, other perfect supply reels can be easily carried to a 
position so that FMS (flexible automatic tire assembly system) 100 may operate succeedingly. 
[0065] Two or more independently movable self-actuation AGV 110 which advances the tire assembly drum 
108 currently held on the workstation 112 in the direction separately shown by the arrow head 116 is included 
in the desirable operation gestalt of the tire assembly system 100 as shown in drawing 1 . The tire assembly 
drum 108 is attached in AGV110 by the drum base materials 130a, 130b, 130c, and 130d (collectively referred 
to as n 130") as shown in drawing 1 . AGV110 follows the activity path 114 formed with the advice wire 122 
embedded to the floor of works. The activity path 1 14 is a path of the ellipse which passes through each 
workstation 112 from the 1st workstation 112a to workstation 11 2d of the last, then goes around, and returns to 
1st workstation 1 12a as shown in drawing 1 . A workstation 1 12 is arranged with the work axis 124 of the shape 
of a common straight line prolonged from the 1st workstation 112a to workstation 112d of the last in 
accordance with the activity path 1 14, in accordance with this work axis 124, keeps spacing and is arranged. 
The AGV advice wire 122 supplies a control signal to AGV 110, and when passing through a workstation 112, it 
is parallel mostly at a work axis 124. Although it is indicated that the activity path 1 14 goes around in the one 
direction, it is also within the limits of the conditions of this invention to establish an additional loop formation 
(un-illustrating) similar to the loop formation formed like a graphic display of the activity path which returns 
from the activity path 1 14 to the opposite hand of the automatic tire assembly system 1 10. Furthermore, Spa 
132 from the activity path 1 14 can be formed, and AGV1 10 can be moved on this Spa for remedy, storing, a 
recharge, or other objects of a certain. It is a self-actuation type, it automates so that the advice wire 122 may be 
followed, but AGV1 10 is controllable to make it move to the part which stops between suitable time amount or 
has everything but the floor of Spa 132 or works if needed, before being able to perform external control by the 
radio signal and/or the proximity switch, therefore going to the next workstation 112 in each workstation for 
example. 

[0066] Reference of drawing 4 shows drawing of the overhead structure 150 incorporating bead loading and the 
bead arrangement system 152, and the carcass migration system 154. The overhead structure 150 contains 
Workstations 112a, 112b, and 112c and two or more support columns 156 arranged so that the space for 112d 
might be formed as shown in drawing 1 . Only the distance which the rail 158 is attached in the support column 
156, and has exceeded workstation 112d of the last from the 1st workstation is prolonged. 
[0067] The bead loading system 152 contains the bead loaders 162a and 162b of a couple which move along 
with a rail 158. The bead loading system 152 is shown in drawing 4 , and the bead loader 140 which attaches a 
bead on bead loader 162a and 162b is also included. The bead loaders 162a and 162b arrange a bead on the 
assembly drum 108 which moves along with a rail 158, and arranges a bead on the assembly drum 108, and 
moves through the lst-step assembly system 102 so that it may discuss in detail below. 

[0068] The carcass migration system 154 moves along with a rail 158, and contains the grasping ring equipment 
166 which removes slipping and this tire carcass from the assembly drum 108 in workstation 1 1 2d on the 
completed tire carcass. Next, grasping ring equipment 166 moves to the direction of the carcass concrete supply 
system 104, and a tread belt package is arranged [ then, ] on a tire carcass. 

[0069] The instantiation sequence of operation which assembles the Green tire carcass on the tire assembly 
system 100 is as follows. At the 1st step of the Green tire carcass assembly process, AGVllOa advances empty 
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tire assembly drum 108a in accordance with a work axis 124 so that the revolving shaft 134 which passes along 
assembly drum 108a may be arranged with parallel at a work axis 124. Furthermore, in case assembly drum 
108a passes through Workstations 112a-112d, the revolving shaft 134 which passes along assembly drum 108a 
is maintained by fixed, predetermined height so that the revolving shaft 134 which passes along assembly drum 
108a may be arranged at a fixed position to the work axis 124 which always passes along the 1st step machine 
102. Assembly drum 108a goes into 1st workstation 112a, and it stops so that it may be located at the halting 
point of the request which the assembly drum took in and exceeded server 126a in general. Next, introduction 
server 126a moves in the outside direction of an arrow head 138 to the direction of a work axis 124 until the 
joint heads 136a, 136b, 136c, and 136d of an introduction server shown in drawing 2 are equal to drum base 
material 130a. Next, joint head 136of introduction server 126a a is combined with tire assembly drum 108a so 
that it may be arranged in the strict longitudinal direction location where the assembly drum met the work axis 
124, arranging a revolving shaft 134 with a work axis 124 at parallel. With a desirable operation gestalt, a 
power signal and a control signal are transmitted to the tire assembly drum 108 by the introduction server 126 
from /. 

[0070] Next, anchoring drum 118b can move in the outside direction of an arrow head 141 to the direction of a 
work axis 124 until the tire element which is already rolled round from supply reel 120b, and is moved on the 
peripheral face of an anchoring drum engages with the peripheral face of tire assembly drum 108a. Next, 
assembly drum 108a rotates so that the 1st layer of tire elements, such as an inner liner 270, may be attached in 
a drum. Next, anchoring drum 118a is drawn in the first location. Furthermore, anchoring (duplex) drum 118a is 
moved in the outside direction of an arrow head 138 to the direction of a work axis 124 until the toe guards 
272a and 272b of the couple already (duplex) rolled round from supply reel 120b are pushed against the inner 
liner 270 already attached in the peripheral face of assembly drum 108a. Next, assembly drum 108a rotates so 
that a toe guard may be attached in the inner liner of drum lifting. Next, the anchoring drum 1 18 is drawn in the 
first location. 

[0071] If an anchoring process is completed in workstation 112a, tire assembly drum 108a is released from 
AGV1 10a, joint discharge is carried out, introduction server 126a is drawn in the location from which it 
separated from the path of AGV110 and the tire assembly drum 108, and AGVllOa can advance tire assembly 
drum 108a to the following workstation 112b by it. All AGV110 that exists in a workstation 112 needs to move 
almost simultaneous so that it may not be interfered with actuation. As mentioned above, AGV100 is not 
connected mutually and the assembly drum 108 of each other is not connected, either. 

[0072] At the next step of the Green tire carcass assembly process, AGVllOa moves tire assembly drum 108a 
into 2nd workstation 112b, and the same actuation is performed as there explained 1st workstation 112a. That 
is, introduction server 126b moves in the outside direction of an arrow head 138 to the direction of a work axis 
124, and it is combined with this assembly drum so that tire assembly drum 108a may be arranged strictly as 
mentioned above. In this case, in the configuration of an instantiation-run flat tire, the tire assembly drum is 
formed so that it may have two pockets. Next, the anchoring drums 1 18c and 1 18d can move in the outside 
direction of an arrow head 138 to the direction of a work axis 124 until the tire insertion elements 274a and 
274b which are already rolled round from supply reel 120c, and are moved on the peripheral face of an 
anchoring drum engage with the inner liner already attached in the peripheral face of tire assembly drum 108a 
in the upper part of one pocket, respectively. Next, assembly drum 108a rotates so that the tire insertions 272a 
and 272b may be attached in the inner liner 270 already attached in the assembly drum. Next, the anchoring 
drums 118c and 118d are drawn in the first location. Furthermore, the anchoring drums 118c and 118d are 
moved in the outside direction of an arrow head 141 to the direction of a work axis 124 until it is pushed against 
Insertions 274a and 274b and the inner liner 270 with which the 1st ply element 276 already rolled round from 
supply reel 120d is already attached in the peripheral face of assembly drum 108a. Next, assembly drum 108a 
rotates so that the 1st ply element 276 may be attached in drum lifting. Next, anchoring drum 1 18e is drawn in 
the first location. 

[0073] At the next step of the Green tire carcass assembly process, AGV1 10a moves tire assembly drum 108a 
into 3rd workstation 1 12c, and the same actuation is performed as there explained the 1st and 2nd workstations 
112a and 112b. Namely, introduction server 126c moves in the outside direction of an arrow head 138 to the 
direction of a work axis 124 until it takes in so that the revolving shaft 134 of an assembly drum may be strictly 
equal to a work axis 124, and the joint head of server 126c is combined with tire assembly drum 108a. 
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[0074] Next, anchoring drum 118f can move in the outside direction of an arrow head 141 to the direction of a 
work axis 124 until the 2nd tire insertion element 278a and 278b which is already rolled round from supply reel 
120f, and is moved on the peripheral face of an anchoring drum engages with the 1st ply 276 already attached in 
the peripheral face of tire assembly drum 108a. Next, assembly drum 108a rotates so that the 2nd tire insertion 
278a and 278b may be attached in the 1st ply 276 already attached in the drum. Next, anchoring drum 118f is 
drawn in the first location. Furthermore, anchoring drum 1 18g is moved in the outside direction of an arrow 
head 138 to the direction of a work axis 124 until the 2nd ply element 280 already rolled round from supply reel 
120e is pushed against the 2nd the tire insertions 278a and 278b and 1st ply 276 which have already been 
attached in the peripheral face of assembly drum 108a. Next, assembly drum 108a rotates so that the 2nd ply 
element 280 may be attached in drum lifting. Next, anchoring drum 118g is drawn in the first location. 
[0075] Furthermore, in workstation 112c, an assembly drum can be prepared again, the bead loaders 162a and 
162b are attached in the beads 282a and 282b of the couple which has APEX 284a and 284b, and APEX is 
followed by the position, this — then, the conventional cuff bladder (un-illustrating) is used and the undershirt 
liner 270, the 1st upper ply 276, and the 2nd ply 280 are turned up on bead 282a and 282b. According to a 
configuration, before the 2nd insertion 278a and 278b is arranged at assembly drum lifting, one bead can be 
arranged on the assembly drum 108. For example, after a tire carcass is removed from an assembly drum by 
station 1 1 2d of the last, one bead can be arranged on the assembly drum 108. 

[0076] this — then, AGVllOa ~ tire assembly drum 108a - the 4th workstation 112d — it is made to move 
inside and the same actuation is performed as there explained the 1st, 2nd, and 3rd workstations 112a, 112b, 
and 1 12c. Namely, introduction server 126d moves in the outside direction of an arrow head 138 to the 
direction of a work axis 124 until it takes in so that the revolving shaft 134 of an assembly drum may be strictly 
equal to a work axis 124, and a server 126d joint head is combined with tire assembly drum 108a. 
[0077] Next, anchoring drum 1 18g can move in the outside direction of an arrow head 138 to the direction of a 
work axis 124 until the chafer and the side wall elements 286a and 286b which are already rolled round from 
supply reel 120g, and are moved on the peripheral face of an anchoring drum engage with the 2nd ply 280 
already attached in the peripheral face of tire assembly drum 108a. Next, assembly drum 108a rotates, and a 
chafer and the sidewall elements 286a and 286b are attached in the position right above the location of a bead 
by it, and it is attached to the 2nd ply so that a tire carcass may be formed. Next, anchoring drum 118g is drawn 
in the first location. 

[0078] If a tire carcass is completed on the lst-step assembly system 102, the carcass transport station 104 
containing the migration ring 166 of the class indicated by U.S. Pat. No. 4684422 will remove a tire carcass 
from workstation 112d [ of the last ] assembly drum 108a. 

[0079] this - then, assembly drum 108a moves forward from station 1 12d to the 1st station 112a of the last in 
accordance with the activity path 1 14, and, on the other hand, all other drums are simultaneously advanced by 
the next station from a front location. 

[0080] The belt tread package 288 is assembled by the 2nd step machine 106. The belt tread package 288 is 
moved from the 2nd step machine 106 on the tire carcass which now is located on a transport station 104. Both 
the Green carcass and a tread belt package are sewn on. Next, the Green tire carcass and a tread belt package are 
blown up so that the Green tire 290 may be formed. The Green tire 290 is removed from a concrete supply 
system 104, and is usually sent to molding by conveyor (un-illustrating) as shown in drawing 5 . 

[Translation done.] 
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